Given the geography and agroclimatic conditions of the Southeast, coupled with continued population expansion from in-migration, local foods markets may be a promising niche market for some farms in the region. The Southeast has more small farms than any other U.S. region. Using farm-level data, we address the question of how successful southeastern farms engaged in direct sales to consumers differ from other farms. We also include a case study of a marketing association in the panhandle of Florida. In both analyses, we focus on the role of the supply chain for direct sales in explaining farm returns.
There is an increased interest from the general public in the structure of agriculture and the way our food is produced, processed, and marketed as evidenced by many popular press reports (e.g., Gaytán, 2004; Pollan, 2010) . National policymakers have been responsive to this interest. For example, the U.S. Department of Agriculture (USDA)-wide initiative called Know Your Farmer, Know Your Food (KYF2) coordinates programs funded through the latest 2008 Farm Act that are associated with local foods (USDA Office of the Secretary, 2012) . Similarly, farmers and many participants along the whole food supply chain have been responsive to this growing public interest.
According to the 1978 Census of Agriculture, 125,186 farms, or 5.6% of farms, engaged in direct sales to consumers (nonedible products are excluded). Since 1978, the number of direct-sales farms has waxed and waned until the 1992 Census; since that time, the number has slowly increased. According to the 2007 Census of Agriculture, 136,817 farms marketed directly to consumers. Most of these farms counted in the 2007 Census of Agriculture were small farms (97.2%) with a gross value of sales for all commodities under $50,000. In contrast, for all U.S. farms, 78.1% of farms had gross sales under $50,000. The Agricultural Resource Management Survey (ARMS) is an annual representative sample of farms that provides information on the intercensus trends. The 2010 ARMS indicated that the number of direct-sales farms numbered 230,006, continuing the increase in farms marketing directly to consumers.
It is worth noting that the increase in farms marketing directly to consumers is occurring at the same time that production is concentrating on a smaller share of farms. In 2007, 1.5% of U.S. farms (or 32,886 farms) accounted for half of all production compared with 3.6% of farms (or 75,682) only 20 years earlier. The average sales of the farms accounting for half of the product in 2007 were over $4.5 million. Because by definition direct-sales is a joint production-marketing strategy involving a producer selling directly to a consumer, production on direct-to-consumer farms has not become as highly concentrated over time as it has for the farming sector as a whole. Table 1 provides information on farms marketing directly to consumers at two time periods, 1978 and 2010. The table reports the distribution of farms and their direct sales by the size of their direct sales (in 1978 dollars). In both periods, approximately 10% of the direct sales farms had sales over $5,000 and accounted for approximately 70% of all direct sales. Although the very largest, 2% in 2010, accounted for just over half of the direct sales-a somewhat larger share of sales than the largest in 1978-their average sales of all commodities was under $450,000, which according to the 2007 Census of Agriculture was an order of magnitude smaller than the largest 1.5% of farms in the agricultural sector accounting for half of all production.
Because the Southeast has the highest share and number of small farms of the major U.S. regions (Ahearn, Banker, and Korb, 2005) , the increased consumer demand for direct-toconsumer marketing of farm products would seem to offer an exceptional opportunity for the farmers and food system of the region. Furthermore, 58% of the value of all commodities sold direct-to-consumer are fruits and vegetables (Martinez et al., 2010) , commodity groups in which southeastern farms have a comparative advantage. Although seemingly poised to offer a market opportunity, the evidence to date suggests that the Southeast is lagging behind the other regions in terms of incorporating a direct-to-consumer component in the development of its regional food system.
There is a large popular press and policy interest in capturing the benefits of both a regional food system and a small farm structure. For example, in response to the 1998 USDA National Commission on Small Farms report, A Time to Act, a mission of the Economic Research Service, USDA has been to provide a better understanding of the farm and farm operator characteristics that are associated with the likelihood of above-average returns (e.g., USDA, 1998; USDA-Small Farms Coordination, 2003) . Research support for this activity more broadly is evident in an assortment of research grant opportunities targeted at small and midsized farms and local food systems offered through USDA's National Institute for Food and Agriculture. Benefits of small farms and regional food systems are difficult to quantify but often are reported to include environmental, local economic, nutritional, and social benefits. See Martinez et al. (2010) for a review of the evolving literature on the benefits of a local food system.
For the Southeast to capture potential benefits of a regional food system, a farm family must have the economic incentives to be engaged in agriculture through regional food channels. The purpose of this article is to contribute to the analysis of regional food systems by providing a better understanding of the farm-level economic challenges faced by producers in the southeastern region, including the marketing environment for direct-to-consumer sales. We begin by explaining regional differences in selected indicators of the food system to gain a better understanding of how the Southeast differs from other regions. Next we describe the factors explaining the profitability of a representative sample of farms engaged in direct-to-consumer sales in the region and complement that analysis with the lessons learned about the challenges in direct-to-consumer sales through a case study in the panhandle of Florida. In both approaches, the representative farm sample and the case study, we consider farm characteristics as well as the local marketing environment. of the regions have experienced an increase since 2007 in the share of farms using directto-consumer marketing with several of the regions, including the Southeast, at least doubling the share of farms with direct-to-consumer sales.
Regional Differences
Farms also market their commodities directly to retail and institutional establishments such as restaurants and schools.
1 Data about these direct-to-retail/institution sales were first collected on the 1998 ARMS at the national level and the share of farms engaged in these types of sales has been very low as recently as 2010 (i.e., 3-4%) but stable. Low and Vogel (2011) documented the extent of local food sales in 2008, including direct-to-retail-establishment/ institutions. Based on the ARMS data, they reported that although the majority of farms engaged in local food sales sold directly to the consumer such as at farmers' markets, a larger share of the value of local foods sales were marketed through retail and institutional establishments that provided products directly to consumers.
The advantage of selling to retail and institutions, of course, is the result of the lower unit costs of production and marketing transactions. For example, direct-to-consumer marketing is often very labor-intensive involving unpaid farmer time. This helps explain the growth in food hubs, currently numbering 141 (USDA ERS, 2012b). Food hubs aggregate local commodities and then arrange for sales to local retail establishments and institutions who are interested in buying in quantity (Diamond and Barham, 2012) .
There are not adequate data on the number, size, and performance of the various marketing outlets for direct-to-consumer or retail/ institutional establishments. 2 The best data that do exist are for farmers' markets and there is strong evidence that the number of farmers' markets is increasing at the national level as well as the state and regional levels. (Table 1) . However, relative to the population of the Southeast, the region is relatively underserved with only two farmers markets per 100,000 population in 2012. This is not unlike the situation for access to grocery stores, where the Southeast, on average, has 20% of a county's population characterized as low-access (USDA ERS, 2012b).
Returns to Farms Using Direct-to-Consumer Marketing
To improve our understanding of why we observe relatively less direct-to-consumer marketing by farmers in the Southeast, we address the question of what factors affect the ability of farms in the Southeast to be successful marketing direct-to-consumer. We consider all farms in the region that had a positive value of direct sales. The majority of farms with direct sales sell directly to consumers rather than retail outlets such as restaurants that sell to consumers. For the overwhelming majority of these farms, direct sales comprise less than half of their gross sales. We estimate a logit model of farm success using data from the USDA ARMS (USDA ERS, 2012a).
Depending on the purpose, there are many ways to measure returns from farming such as net farm income, net cash income, returns on assets, and returns on equity (El-Osta and Johnson, 1998; Farm Financial Standards Council, 2013; McBride and El-Osta, 2002) . We focus on two measures, net cash farm income (NCFI) and returns on assets (ROA). Net cash farm income is a short-run measure of returns, calculated as gross cash income less cash operating expenses. As such, it excludes noncash items. By far the major noncash item is depreciation expense. Net cash farm income excludes consideration of payment for capital through capital expenditures or through depreciation.
It is not uncommon for farms to lose money farming, especially if tax depreciation is included with expenses and especially for small farms. A farm can stay in business in the short run without replacing capital, but eventually capital will depreciate and require replacement for a farm to stay in business. Hence, we also consider return on assets, a long-run measure of profitability, calculated as net farm income less an estimate of unpaid labor and management and before payments for interest divided by the value of farm assets. The net farm income estimate in this calculation includes all cash and noncash items. The importance of using the return on asset measure also comes from the inclusion of the costs associated with unpaid labor and management, because direct marketing is known to require additional time spent marketing compared with other marketing options (Hardesty and Leff, 2010) .
Our focus is on identifying factors that contribute to success, and not levels of success, so we have classified farms into successful and not successful farms using the two measures of returns. In the first model, our dependent variable takes on the value of zero when a farm has zero or a negative net cash farm income and a value of one when a farm has a positive net cash farm income. In the second model, our dependent variable takes on the value of zero when a farm has a rate of return on farm assets of less than 0.01% and a value of one otherwise. More specifically, the logit model is defined as the natural logarithmic value of the odds in favor of being a successful farm. That is:
..., nÞ and j 5 ðNCFI, ROAÞ, where L ij is the log likelihood function that the ith farm is successful when considering the jth success measure, P ij is the conditional probability of a direct-to-consumer farm being successful given X ij , X ij are farm characteristics, operator household characteristics and characteristics of the local marketing environment, and b9 is a vector of parameters to be estimated. Table 3 provides the definitions and means of the independent variables of X ij. The variables fall into three categories: those that describe the household (including the human capital of the principal operator), farm characteristics, and those that describe the relevant local marketing environment faced by a farm engaged in direct-to-consumer marketing. Human capital characteristics include the age and education of principal operators, although it is recognized that these are less than ideal measures of the quality of human capital in farm management. Human capital variables are hypothesized to be positively related to the likelihood of being successful in farming (El-Osta, 2011) . Household participation in the off-farm job market is expected to be negatively related to success on the farm, because it draws labor and management away from the farm enterprises (El-Osta, Mishra, and Ahearn, 2004) . In terms of farm characteristics, farms whose majority of value of production is from crop commodities are expected to have a greater chance for success because of the financial conditions for crop vs. livestock production during the 2009-2010 period. The risk management strategies of participating in a government program or diversifying production are expected to be positively related to success in farming. The size of the farm and the share of the sales from direct-to-consumer transactions are expected to be positively related to the likelihood of farm success resulting from economies of size. Being highly leveraged is expected to be negatively related to farm success.
Demand and supply variables capturing the local marketing environment faced by a farm family engaged in direct-to-consumer marketing include the share of farms in the county engaged in direct sales, the availability of farmers markets in a county, and being in a metropolitan county or adjacent to a metropolitan county. It is difficult to predict the hypothesized relationships of these variables because, on the one hand, they are expected to be positively related to the likelihood of successful direct-to-consumer farms because they are indicators of a well-developed supply chain for local food production. On the other hand, relative to the demand for local food, high levels of these variables could be an indication of a highly competitive local foods marketplace faced by a producer, possibly adversely affecting market prices or even the ability to sell locally.
We have also included a measure of the share of the county population with low access to grocery stores, which we expect to be positively related to the likelihood of success of direct-to-consumer farms because direct farm sales can serve as a substitute for the grocery store access (Dutko and ver Ploeg, 2013) . Finally we include some basic demographics of the county population including the percent of the county white and in poverty. Our expectation for these demographic measures is uncertain simply because the previous literature has provided very mixed results (Martinez et al., 2010) .
Data Sources
The ARMS is USDA's primary instrument for collecting data on the financial performance of farm businesses and the characteristics of the operators and households that operate U.S. farms. Furthermore, the ARMS data include a geospatial county identifier, so we are able to link county-level characteristics that are relevant to the local marketing environment. The The ARMS has a complex sample design: each observation has 30 replicate weights. To account for this sample design, we used a jackknife approach to model estimation (Dubman, 2000; Kott, 1998) . Furthermore, because we have split the sample to address our research questions, thereby affecting the usefulness of the weights, we used the delete-one-observation jackknife procedure. The model was estimated using SAS (SAS Institute Inc., Cary, NC).
The ARMS is the source of data on farm characteristics and human capital characteristics of the farm operator. In addition, we include county-level variables from the Food Environment Atlas to capture the local marketing environment. The Food Environment Atlas is a county and state database of variables compiled from a variety of sources that relate to food issues in general (USDA ERS, 2012b). The 2007 Census of Agriculture is the original source of data on the number of farms in a county with direct-to-consumer sales. The USDA Agricultural Marketing Service is the original source of data on farmers markets, the USDA Economic Research Service constructed the share of population with low grocery store access and metropolitan adjacency based on data from the Bureau of the Census, and the demographic variables in the Food Environment Atlas are originally from the Bureau of the Census.
Results
The logit results for the success in farming models for the southeast are provided in Table 4 . The discussion here emphasizes the significance and sign of the independent variables and any differences in success for the two models (i.e., the model for the short-run measure of a positive net cash farm income and the model for the long-run measure of a return on asset of 0.01 or greater). Beginning with the human capital variables, AGE was not significant in either model; however, AGESQ was significant in both models. The lack of significance with AGE indicates no simple relationship with performance. The positive sign of AGESQ indicates that, for older age groups, age is positively related to performance. Senior farmers may have lower farm returns than some younger farmers, but they also have low expenses, including those associated with obtaining control of land and other assets such as rental expenses and interest payments on farm loans. The relationships are best understood in the context of the usual life-cycle process of a farmer as he or she accumulates wealth over his or her lifetime, has highly productive years on the farm in midlife, and maintains the farm life well into his or her senior years (Ahearn, 2013) . Farmers often gradually transition into retirement with very high asset values and low expenses associated with controlling productive assets. Their gross farm returns are, on average, lower than midlife farmers and often come from renting out farmland or participating in the Conservation Reserve Program. The other human capital variable, OPEDUC, was significant in both models but with opposite signs. For the short-run performance indicator, OPEDUC was negatively related to performance and for the long-run performance indicator, OPEDUC was positively related to performance. Operators with higher educational attainment levels have a greater opportunity cost for their time. A cost of their time is accounted for in the long-run model, so perhaps the difference here in the two models can be explained by a more efficient use of their time on the farm. Off-farm income was negatively related to farm profitability in both models. These results are consistent with the notion that direct marketing requires significant amounts of time, something that is less available to those working at off-farm jobs. Size of farm is positively related to farm profitability for both models, which is the usual result for farms, regardless of their region, specialty, or marketing strategy resulting from economies of size.
Of special interest here are the variables intended to capture the supply chain and general marketing environment for direct-to-consumer sales. The share of farms in a county engaged in direct sales was negatively related to both performance measures, possibly indicating that farmers are facing a more competitive marketplace as a larger share of farms in the local area become engaged in direct sales, but oftentimes without a well-developed local supply chain. The recent growth in farmers' markets had a significant positive impact on the returns in both models. The share of the county population with low access to grocery stores was expected to be positively related to performance of direct-to-consumer farms, which offered a grocery store alternative to a food source. Our expectation was met for the long-run model of performance, ROA, but not for the NCFI performance model. So, although the greater market opportunities did not lead to a greater likelihood of success in the short run based on net cash income, when an imputed cost was accounted for with returns for the unpaid labor contributed by farmers in relation to the farm assets, low grocery store access tended to increase the likelihood of farm success.
The percent of the population that was white and the percent of the population that was below poverty levels were both negatively related to the performance of direct sales farms in both models. The southeastern region has wide spatial areas of poverty with a long history of persistent poverty compared with the majority of other U.S. regions where poverty is concentrated in smaller areas. The breadth of poverty in the South has likely adversely impacted the general economic structure in these areas.
Lessons from a Case Study
The farm-level analysis presented previously does not fully capture the complexity of the issues regarding farm success in direct-toconsumer marketing, especially because the linkages in the supply chain are rapidly, and perhaps unevenly, evolving. Therefore, we present a case study, which provides an illustrative example of the learning experiences of a small group of farmers in the southeastern region who are direct marketing fresh produce by partnering with two major corporations: Wal-Mart and Sysco.
The Panhandle Fresh Marketing Association (PFMA) began in 2007 with a grant from the state of Florida's Department of Agricultural and Consumer Services. The PFMA was created as a 501 C4 not-for-profit organization designed to assist with the marketing efforts of small to medium-sized farming operations in the western panhandle region of Florida. Its stated mission was to increase the supply and expand markets to meet consumer demand for locally grown food (Panhandle Fresh Marketing Association, 2013). Initial efforts led to the development of a Community Supported Agriculture (CSA) network coupled with a webbased virtual market by which local farmers could post information about available fresh produce they had for sale. Product offerings were limited to fresh produce that was grown seasonally in the region (e.g., broccoli, green cabbage, collard greens, mustard greens, turnip greens, and kale). At its peak, the CSA/ virtual market program engaged 39 farmers, but this program did not prove to be sustainable. By the end of 2011, most of the 39 farmers had disassociated from the CSA and PFMA was on the verge of closing down.
The urgency of this situation coupled with a change in staffing led to an internal reevaluation of PFMA's marketing efforts. Ms. Kayla Gude began working as the association's newly hired marketing coordinator in January 2012. As she noted, several critically important lessons learned were identified and used to reconfigure PFMA's business model (Gude, 2013) . These lessons are summarized as follows: Quality matters: Consumers had high expectations for product quality when purchasing local fresh produce through the CSA. Customer satisfaction with participation in the CSA was severely compromised when those expectations were not met. Product mix matters: Consumers wanted some influence in the availability of products in the CSA, yet farmers tended to grow what was familiar, convenient, and/or low-risk for them. This disconnect between the preferences of customers and farmers eroded the sustainability of the CSA. Commitment matters: For the CSA and virtual market to succeed, there had to be a sustained commitment by farmers to use these direct marketing tools as primary market outlets for their production. The PFMA farmers, however, tended to treat the CSA and the virtual market as an auxiliary activity or residual market to sell produce that was not sold through other outlets. Paying to play matters: As a general rule, farmers resisted the PFMA's recommendations that farmers adopt good business practices associated with a CSA such as purchasing liability insurance and paying for third-party food safety audits. Past experiences matter: Farmers in this region of the Florida panhandle already had been marketing their produce through various alternatives, including roadside stands, independently negotiated direct-to-retailer sales, and marketing through traditional wholesale outlets and regional terminal markets. These past experiences contributed to the previous two points (i.e., issues related to farmer commitment to the CSA and their willingness to pay for additional operational costs like insurance and food safety audits-costs that were not incurred when marketing through other outlets).
With these lessons in mind, the PFMA began to develop an alternative business model for the farmers in their association. This model was motivated, in part, by the realization that Wal-Mart, as a matter of corporate policy, was launching marketing efforts to stock locally grown fresh produce in their stores. Throughout the United States, Wal-Mart's regional and local store managers were being encouraged to find local sources of fresh produce, so long as it met with company quality standards. The staff at PFMA recognized this unmet demand for local produce as an ideal opportunity for local farmers and began negotiations with several Wal-Mart store managers in their area as well as with the regional manager that had oversight of these stores. Simultaneously, PFMA's marketing coordinator began recruiting local farmers for this new initiative. Although this program offered a potential win-win for both Wal-Mart and the region's farmers, barriers to participation still existed. In part, farmers' lingering memories from PFMA's earlier marketing initiatives meant that some local producers were hesitant to be part of this new initiative. Also, Wal-Mart's requirement that all farmers in this program must pay for and document food safety third-party auditing of their operations reinforced earlier impressions that these marketing programs added costs to farm operations. Despite these reservations, a small group of farmers (initially, five farming operations) began supplying Wal-Mart stores with fresh vegetables during the 2012 cropping season. The structure of the program evolved such that:
Farmers were field packing their produce and doing same-day delivery directly to the loading docks of local Wal-Mart stores. The program adopted standardized reusable plastic shelf-ready containers that all farmers used for field packing and all Wal-Mart stores adopted for in-store displays. Store managers maintained the right to inspect and reject poor-quality produce at the time farmers made their deliveries to these stores. PFMA served as the farmers' voice for coordinating delivery (e.g., which store, what quantity) and settling disputes. Farmers were told explicitly that they were not to confront store managers directly if a load was being rejected; but rather, farmers were to contact the PFMA marketing coordinator and allow her to resolve the issue. PFMA negotiated a fixed price for the entire season, kept track of all transactions, received payments from Wal-Mart, and retained a nominal fee from these payments before distributing them to each farmer who had made deliveries to Wal-Mart. In general, the prices negotiated by PFMA were at or slightly above the seasonal average price, although this price did not match the seasonal high price, thus leaving some farmers dissatisfied with the negotiated price.
As the 2012 growing season progressed, PFMA sought to expand its efforts and program reach as well as to mitigate the risk of being dependent on a single buyer. To that end, PFMA developed a second program, very similar to the Wal-Mart model, for supplying local produce to Sysco. Like Wal-Mart, Sysco insisted that all farmers pay for third-party food safety auditing of their farming operations. An additional requirement was that farmers provide a basic level of traceability with their fresh produce. To meet this requirement, a system of bar-coded labels along with a date and lot number stamp was implemented such that the labels and stamps were applied while the produce was being packed in the field. Delivery was also modified so that farmers made same-day delivery of freshly harvested produce directly to one of Sysco's distribution centers, located relatively close to the region. As with the Wal-Mart model, the Sysco warehouse manager had the right to reject poor-quality product, whereas PFMA served as the farmers' voice for coordinating all of the market transactions.
At the conclusion of the season, the general consensus of all the participants (the PFMA marketing coordinator, the Wal-Mart regional manager, Sysco's buyer, and the participating farmers) was that this program had been successful at providing a local market for farmers and local produce for Wal-Mart and Sysco at a price and volume that was acceptable to all participants.
As the 2013 cropping season was being planned, the PFMA continued to develop this direct marketing model. The biggest constraint to the program from Wal-Mart's and Sysco's perspectives has been inadequate volume, and PFMA continues to aggressively recruit more farmers. The guaranteed local market at a guaranteed price provides a strong incentive for participation, yet unmet demand remains the biggest selling point. This is exasperated by several small regional food service distributors asking PFMA for opportunities to purchase fresh vegetables for their clients as well. As Kayla Gude noted, when she talks with farmers about becoming a supplier for this program, she always includes her current challenge to sustained success. She is certain to remind these farmers that, to quote her, ''Your crop is already sold the day it's planted!''
Conclusions
This study began by introducing evidence that the direct-to-consumer markets are lagging in the southeastern region relative to other regions. For some farmers who do not participate in this market, this may be a reasoned decision, because many farms, especially small farms, that participate in the direct-to-consumer market lose money. Although farmers may be engaged in farming for a variety of reasons, the profit motive is one compelling objective for most farmers who produce an agricultural product. We considered what factors affect the probability of being successful, based on shortand long-run measures of farm profitability, for those southeastern farms that use direct-toconsumer marketing. Age, education, size of farm, and off-farm income all affected the odds of success in a variety of ways.
We were especially interested in what role the local supply chain and market supply and demand factors may play in affecting farm profitability. The most complete data on an aspect of the direct-to-consumer supply chain are farmers' markets data. The rate of increase in farmers' markets was found to be important in explaining the likelihood of farm profitability. Our case study of one marketing association further explored the challenges in marketing locally by the PFMA. PFMA had survived a near extinction and has since rebuilt itself based on the lessons learned, including the importance of identifying reliable producers who were willing to assume additional risk and costs in partnering with PFMA given their prior success record. Moreover, PFMA has been able to rebuild and recruit dependable producers by partnering with established and reliable buyers, namely Wal-Mart and Sysco. Finally, a key to the success of PFMA has been the entrepreneurial role played by the marketing coordinator in building trust among the partners.
Our findings underscore the importance of the continued growth in marketing opportunities for direct-to-consumer sales, sound risk management, and fostering rural entrepreneurship in the southeastern region. The findings relating to farm size and odds for farming success are not uncommon across all marketing strategies, but nevertheless point to a challenge in addressing opportunities for profit-making for small farms.
